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DETAILED ACTION 

Claim Rejections - 35 USC § 102 
The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 

Claims 1, 4, and 7 are rejected under 35 U.S.C. 102(b) as being anticipated by Moughani 
et al, United States Patent, 5,970,246, published October 19, 1999. 

As per claim 1, Moughani discloses a method for reducing interrupts while tracing an 
application in a data processing system, the method comprising: receiving at a tracing function 
an indication that at least a portion of executable code from an application has been loaded into a 
memory block (Moughani, col. 4, lines 5-34, where the user accesses memory that must be valid 
and verified, meaning the memory has loaded executable code) prior to execution of the portion 
of executable code (Moughani, col. 4, lines 35-40, where the access is made with the intent to 
execute, but the trace bit causes the access to first generate a trace); and altering by the tracing 
function at least one operating-system-defined memory access protection parameter to allow read 
access to the memory block (Moughani, col. 3, line 51, through col. 4, line 4, where the altering 
is done by the setting of the trace bit). 

As per claim 4, Moughani discloses an apparatus for reducing interrupts while tracing an 
application in a data processing system, the apparatus comprising: means for receiving at a 
tracing function an indication that at least a portion of executable code from an application has 
been loaded into a memory block (Moughani, col. 4, lines 5-34, where the user accesses memory 
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that must be valid and verified, meaning the memory has loaded executable code) prior to 
execution of the portion of executable code (Moughani, col. 4, lines 35-40, where the access is 
made with the intent to execute, but the trace bit causes the access to first generate a trace); and 
means for altering by the tracing function at least one operating-system-defined memory access 
protection parameter to allow read access to the memory block (Moughani, col. 3, line 51, 
through col. 4, line 4, where the altering is done by the setting of the trace bit). 

As per claim 7, Moughani discloses a computer program product in a computer-readable 
medium for use in a data processing system for reducing interrupts while tracing an application 
(Moughani, col. 3, line 51, through col. 4, line 41, where the supervisor mode and the various bit 
settings are controlled by a computer program), the computer program product comprising: 
instructions for receiving at a tracing function an indication that at least a portion of executable 
code from an application has been loaded into a memory block (Moughani, col. 4, lines 5-34, 
where the user accesses memory that must be valid and verified, meaning the memory has loaded 
executable code) prior to execution of the portion of executable code (Moughani, col. 4, lines 35- 
40, where the access is made with the intent to execute, but the trace bit causes the access to first 
generate a trace); and instructions for altering by the tracing function at least one operating- 
system-defmed memory access protection parameter to allow read access to the memory block 
(Moughani, col. 3, line 51, through col. 4, line 4, where the altering is done by the setting of the 
trace bit). 
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Claims 10-15 are rejected under 35 U.S.C. 102(b) as being anticipated by "Processor 
Single Step Trace Facility Enhancements", IBM Technical Disclosure Bulletin NN961231, 
published December 1, 1996. 

As per claim 10, TDB NN961231 discloses a method for reducing interrupts while 
tracing an application in a data processing system, the method comprising: initiating execution of 
tracing software (TDB NN961231, first paragraph); allocating a data output buffer in physical 
memory, wherein the data output buffer holds output data from the tracing software (TDB 
NN961231, second paragraph, where the writing to the I/O space is an access to physical 
memory); and writing output data to the data output buffer by the tracing software using physical 
memory addressing (TDB NN961231, second paragraph, where the I/O space is directly 
addressed). 

As per claim 11, TDB NN961231 discloses a method for reducing interrupts while 
tracing an application in a data processing system, the method comprising: initiating execution of 
tracing software (TDB NN961231, first paragraph); allocating a data output buffer, wherein the 
data output buffer holds output data from the tracing software (TDB NN961231, second 
paragraph, where an area of the I/O space is initialized); and configuring a translation register in 
a processor of the data processing system for the data output buffer (TDB NN961231, second 
paragraph, where the interrupt routine functions as a translation register by providing access to 
the specified memory address for the trace data that is transmitted, and translated to this memory 
space). 

As per claim 12, TDB NN961231 discloses an apparatus for reducing interrupts while 
tracing an application in a data processing system, the apparatus comprising: means for initiating 



Application/Control Number: 10/045,307 Page 5 

Art Unit: 2114 

execution of tracing software (TDB NN961231, first paragraph), wherein a data output buffer 
holds output data from the tracing software (TDB NN961231, second paragraph, where an area 
of the I/O space is initialized); and means for writing output data to the data output buffer by the 
tracing software using physical memory addressing (TDB NN961231, second paragraph, where 
the I/O space is directly addressed). 

As per claim 13, TDB NN961231 discloses an apparatus for reducing interrupts while 
tracing an application in a data processing system, the apparatus comprising: means for initiating 
execution of tracing software (TDB NN961231, first paragraph), wherein a data output buffer 
holds output data from the tracing software (TDB NN961231, second paragraph, where an area 
of the I/O space is initialized); and means for configuring a translation register in a processor of 
the data processing system for the data output buffer (TDB NN961231, second paragraph, where 
the interrupt routine functions as a translation register by providing access to the specified 
memory address for the trace data that is transmitted, and translated to this memory space). 

As per claim 14, TDB NN961231 discloses a computer program product in a computer- 
readable medium (TDB NN961231, second and third paragraphs, where the instruction/data 
tracing is an software algorithm that determines how to proceed in the tracing of the system) for 
use in a data processing system for reducing interrupts while tracing an application, the computer 
program product comprising: instructions for initiating execution of tracing software (TDB 
NN961231, first paragraph), wherein a data output buffer holds output data from the tracing 
software (TDB NN961231, second paragraph, where an area of the I/O space is initialized); and 
instructions for writing output data to the data output buffer by the tracing software using 
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physical memory addressing (TDB NN961231, second paragraph, where the I/O space is directly 
addressed). 

As per claim 15, TDB NN961231 discloses a computer program product in a computer- 
readable medium (TDB NN961231, second and third paragraphs, where the instruction/data 
tracing is an software algorithm that determines how to proceed in the tracing of the system) for 
use in a data processing system for reducing interrupts while tracing an application, the computer 
program product comprising: instructions for initiating execution of tracing software (TDB 
NN961231, first paragraph), wherein a data output buffer holds output data from the tracing 
software (TDB NN961231, second paragraph, where an area of the I/O space is initialized); and 
instructions for configuring a translation register in a processor of the data processing system for 
the data output buffer (TDB NN961231, second paragraph, where the interrupt routine functions 
as a translation register by providing access to the specified memory address for the trace data 
that is transmitted, and translated to this memory space). 

Claims 16-27 and 34-39 are rejected under 35 U.S.C. 102(b) as being anticipated by 
Levine et al., United States Patent number 5,446,876, published August 29, 1995. 

As per claim 16, Levine discloses a method for reducing interrupts while tracing an 
application in a data processing system, the method comprising: receiving an indication of an 
instruction to be traced, wherein the instruction is associated with an instruction address (Levine, 
col. 4, lines 51-59); in response to receiving the indication of the instruction to be traced, 
retrieving the instruction address; writing the instruction address to a trace output buffer in 
memory (Levine, col. 9, lines 10-11); and writing instruction resolution information to a trace 
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output buffer, wherein the instruction resolution information comprises operating-system-defined 
memory allocation information or generated application code (Levine, col. 8, lines 25-43) 

As per claim 17, Levine discloses receiving an indication of a change to memory 
allocation information for an application, wherein the step of writing operating-system-defined 
memory allocation information is performed in response to receiving the indication of the change 
to memory allocation information for the application (Levine, col. 8, lines 25-43). 

As per claim 1 8, Levine discloses reconciling the instruction address with the operating- 
system-defined memory allocation information to determine a location of the instruction in an 
application file or module (Levine, col. 8, lines 32-35). 

As per claim 19, Levine discloses retrieving a copy of the instruction from an application 
file or module in relation to the instruction address (Levine, col. 8, lines 1-24) 

As per claim 20, Levine discloses reconciling the instruction address with the generated 
application code to determine a location of the instruction within the generated application code 
(Levine, col. 5, lines 1-22, where the generated transactions may alter memory mappings that 
must then be reconciled). 

As per claim 21, Levine discloses retrieving a copy of the instruction from the generated 
application code in relation to the instruction address (Levine, col. 5, lines 1-22, where the 
instruction is received based upon generated code that alters address mappings). 

As per claim 22, Levine discloses an apparatus for reducing interrupts while tracing an 
application in a data processing system, the apparatus comprising: means for receiving an 
indication of an instruction to be traced, wherein the instruction is associated with an instruction 
address (Levine, col. 4, lines 51-59); means for retrieving the instruction address in response to 
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receiving the indication of the instruction to be traced; means for writing the instruction address 
to a trace output buffer in memory (Levine, col. 9, lines 10-1 1); and means for writing 
instruction resolution information to a trace output buffer, wherein the instruction resolution 
information comprises operating-system-defined memory allocation information or generated 
application code (Levine, col. 8, lines 25-43). 

As per claim 23, Levine discloses means for receiving an indication of a change to 
memory allocation information for an application, wherein the step of writing operating-system- 
defined memory allocation information is performed in response to receiving the indication of 
the change to memory allocation information for the application (Levine, col 8, lines 25-43). 

As per claim 24, Levine discloses means for reconciling the instruction address with the 
operating-system-defined memory allocation information to determine a location of the 
instruction in an application file or module (Levine, col. 8, lines 32-35). 

As per claim 25, Levine discloses means for retrieving a copy of the instruction from an 
application file or module in relation to the instruction address (Levine, col. 8, lines 1-24). 

As per claim 26, Levine discloses means for reconciling the instruction address with the 
generated application code to determine a location of the instruction within the generated 
application code (Levine, col. 5, lines 1-22, where the generated transactions may alter memory 
mappings that must then be reconciled). 

As per claim 27, Levine discloses means for retrieving a copy of the instruction from the 
generated application code in relation to the instruction address (Levine, col. 5, lines 1-22, where 
the instruction is received based upon generated code that alters address mappings). 
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As per claim 34, Levine discloses a method for reducing interrupts while tracing an 
application in a data processing system, the method comprising: receiving an indication of an 
instruction to be traced, wherein the instruction is associated with an instruction address (Levine, 
col. 4, lines 55-57); storing the instruction address (Levine, col. 4, lines 57-59); getting a 
previously stored instruction address (Levine, col. 4, lines 59-62); retrieving a previously 
executed instruction using the previously stored instruction address (Levine, col. 4, lines 64-66); 
and writing the retrieved instruction to a trace output buffer (Levine, col. 4, lines 67-68). 

As per claim 35, Levine discloses that a processor in the data processing system supports 
variable length instructions (Levine, col. 5, lines 6-1 1). 

As per claim 36, Levine discloses retrieving a branch-from address; and retrieving a set 
of previously executed instructions using the previously stored instruction address and the 
branch-from address (Levine,col. 4, lines 64-68). 

As per claim 37, Levine discloses an apparatus for reducing interrupts while tracing an 
application in a data processing system, the apparatus comprising: means for receiving an 
indication of an instruction to be traced, wherein the instruction is associated with an instruction 
address (Levine, col. 4, lines 55-57); means for storing the instruction address (Levine, col. 4, 
lines 57-59); means for getting a previously stored instruction address (Levine, col. 4, lines 59- 
62); means for retrieving a previously executed instruction using the previously stored 
instruction address (Levine, col. 4, lines 64-66); and means for writing the retrieved instruction 
to a trace output buffer (Levine, col. 4, lines 67-68). 

As per claim 38, Levine discloses a processor in the data processing system supports 
variable length instructions (Levine, col. 5, lines 6-11). 
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As per claim 39, Levine discloses means for retrieving a branch-from address; and means 
for retrieving a set of previously executed instructions using the previously stored instruction 
address and the branch-from address (Levine, col. 4, lines 64-68). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

Claims 28-33 and 40-42 rejected under 35 U.S.C. 103(a) as being unpatentable over 
Levine, in view of Tanenbaum, Structured Computer Organization, Third Edition, published 
1990. 

As per claim 28, Levine discloses a method for tracing comprising: means for receiving 
an indication of an instruction to be traced, wherein the instruction is associated with an 
instruction address (Levine, col. 4, lines 51-59); means for retrieving the instruction address in 
response to receiving the indication of the instruction to be traced; means for writing the 
instruction address to a trace output buffer in memory (Levine, col. 9, lines 10-1 1); and means 
for writing instruction resolution information to a trace output buffer, wherein the instruction 
resolution information comprises operating-system-defined memory allocation information or 
generated application code (Levine, col. 8, lines 25-43). Levine fails to disclose this method 
being implemented using a computer program product in a computer-readable medium. 
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Tanenbaum discloses that hardware and software are logically equivalent (Tanenbaum, 
page 11). 

It would have been obvious to one skilled in the art at the time of the invention to 
implement the invention of Levine in a software form based upon the teachings of Tanenbaum. 

This would have bee obvious because Tanenbaum discloses that many factors associated 
with computers can be altered in a beneficial way by implementing a system in software rather 
than hardware (Tanenbaum, page 1 1). The fact that the systems are logically equivalent shows 
that it would be obvious to change between implementations if any of the possible improvements 
to cost, speed, reliability, and frequency are to be realized. 

As per claim 29, Levine and Tanenbaum disclose means for receiving an indication of a 
change to memory allocation information for an application, wherein the step of writing 
operating-system-defined memory allocation information is performed in response to receiving 
the indication of the change to memory allocation information for the application (Levine, col. 8, 
lines 25-43). 

As per claim 30, Levine and Tanenbaum disclose means for reconciling the instruction 
address with the operating-system-defined memory allocation information to determine a 
location of the instruction in an application file or module (Levine, col. 8, lines 32-35). 

As per claim 31, Levine and Tanenbaum disclose means for retrieving a copy of the 
instruction from an application file or module in relation to the instruction address (Levine, col. 8, 
lines 1-24). 

As per claim 32, Levine and Tanenbaum disclose means for reconciling the instruction 
address with the generated application code to determine a location of the instruction within the 
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generated application code (Levine, col. 5, lines 1-22, where the generated transactions may alter 
memory mappings that must then be reconciled. 

As per claim 33, Levine and Tanenbaum disclose means for retrieving a copy of the 
instruction from the generated application code in relation to the instruction address (Levine, col. 
5, lines 1-22, where the instruction is received based upon generated code that alters address 
mappings). 

As per claim 40, Levine discloses a method comprising: instructions for receiving an 
indication of an instruction to be traced, wherein the instruction is associated with an instruction 
address (Levine, col. 4, lines 55-57); instructions for storing the instruction address (Levine, col. 
4, lines 57-59); instructions for getting a previously stored instruction address (Levine, col. 4, 
lines 59-62); instructions for retrieving a previously executed instruction using the previously 
stored instruction address (Levine, col. 4, lines 64-66); and instructions for writing the retrieved 
instruction to a trace output buffer (Levine, col. 4, lines 67-68). Levine fails to disclose this 
method being implemented using a computer program product including instructions in a 
computer-readable medium. 

Tanenbaum discloses that hardware and software are logically equivalent (Tanenbaum, 
page 11). 

It would have been obvious to one skilled in the art at the time of the invention to 
implement the invention of Levine in a software form based upon the teachings of Tanenbaum. 

This would have bee obvious because Tanenbaum discloses that many factors associated 
with computers can be altered in a beneficial way by implementing a system in software rather 
than hardware (Tanenbaum, page 1 1). The fact that the systems are logically equivalent shows 
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that it would be obvious to change between implementations if any of the possible improvements 
to cost, speed, reliability, and frequency are to be realized. 

As per claim 41, Levine and Tanenbaum disclose that a processor in the data processing 
system supports variable length instructions (Levine, col. 5, lines 6-11). 

As per claim 42, Levine and Tanenbaum disclose instructions for retrieving a branch- 
from address; and instructions for retrieving a set of previously executed instructions using the 
previously stored instruction address and the branch-from address (Levine, col. 4, lines 64-68). 
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Allowable Subject Matter 



Claims 2, 3, 5, 6, 8, and 9 are objected to as being dependent upon a rejected base claim, 
but would be allowable if rewritten in independent form including all of the limitations of the 
base claim and any intervening claims. 



The prior art made of record and not relied upon is considered pertinent to applicant's 
disclosure is provided on form PTO-892. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Joshua A Lohn whose telephone number is (571) 272-3661. The 
examiner can normally be reached on M-F 8-4. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Robert Beausoliel can be reached on (571) 272-3645. The fax phone number for the 
organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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